ABSTRACT MWC 314 is a bright candidate luminous blue variable that resides in a fairly close binary system, with an orbital period of 60.753±0.003 d. We observed MWC 314 with a combination of optical spectroscopy, broad-band ground-and space-based photometry, as well as with long baseline, near-infrared interferometry. We have revised the singlelined spectroscopic orbit and explored the photometric variability. The orbital light curve displays two minima each orbit that can be partially explained in terms of the tidal distortion of the primary that occurs around the time of periastron. The emission lines in the system are often double-peaked and stationary in their kinematics, indicative of a circumbinary disc. We find that the stellar wind or circumbinary disc is partially resolved in the K ′ -band with the longest baselines of the CHARA Array. From this analysis, we provide a simple, qualitative model in an attempt to explain the observations. From the assumption of Roche Lobe overflow and tidal synchronisation at periastron, we estimate the component masses to be M 1 ≈ 5M ⊙ and M 2 ≈ 15M ⊙ , which indicates a mass of the LBV that is extremely low. In addition to the orbital modulation, we discovered two pulsational modes with the MOST satellite. These modes are easily supported by a low-mass hydrogen-poor star, but cannot be easily supported by a star with the parameters of an LBV. The combination of these results provides evidence that the primary star was likely never a normal LBV, but rather is the product of binary interactions. As such, this system presents opportunities for studying mass-transfer and binary evolution with many observational techniques.
INTRODUCTION
Massive stars provide much of the energy input in the Universe. Their high mass-loss rates and supernova explosions provide important feedback to the star formation processes and total energy input of galaxies. Recent advances in stellar modelling (e.g., Groh et al. 2013) show that the supernova progenitors for core collapse supernovae come in many different types that include red supergiants (RSG), blue supergiants (BSG), Wolf-Rayet (WR) stars, and Luminous Blue Variables (LBVs).
Massive stars tend to be found primarily in binary systems. The O stars are thought to have a bound companion about 75% of the time, with most of the exceptions being runaway stars (e.g. Mason et al. 2009 ). Mason et al. found that O stars in clusters and associations have companions at least 60-80% of the time. Their sample focused on high angular resolution techniques, but also incorporated spectroscopic results. Sana et al. (2012) showed that 71% of O stars will have a binary interaction during their lives. They found that only 29% of the O stars are effectively single (either very-long period binary stars or actually single), meaning that evolutionary models that do not incorporate binary effects will have limited applicability.
LBVs are among the most unusual classes of massive stars. They have attained a highly luminous, unstable state that shows remarkable mass-loss and variability. The normal mass-loss rates range between 10 −6 − 10 −3 M⊙ yr −1 , which has typically led to the conclusion that these objects are post-main sequence, hydrogen-shell-burning massive stars that represent the transitionary phase between the ⋆ E-mail:richardson@astro.umontreal.ca main sequence O stars and the helium-burning WR stars (e.g. Humphreys & Davidson 1994; van Genderen 2001) . However, the recent analysis by Groh et al. (2013) shows that lower initial mass stars (20-25 M⊙) can become LBVs after the RSG phase, and then explode as type II supernovae during the final LBV phase.
With a large binary fraction for the main-sequence O stars, one may also expect to see a high binary fraction in the post-main sequence massive stars. However, the binary fraction for WR stars is low (40%) as noted by Vanbeveren & Conti (1980) . An examination of the multiplicity and binarity of LBVs was reported by Martayan et al. (2012) who reported a remarkably low binary fraction of only 11%. There are only four well-studied LBV binary systems: η Carinae (e.g. Richardson et al. 2010 , Madura et al. 2013 and references therein), MWC 314 (Lobel et al. 2013, hereafter L13) , HD 5980 (e.g. Koenigsberger et al. 2010) , and R 81 (HDE 269128; Tubbesing et al. 2002) . η Car is by far the most studied of all these binary systems, but analyses of both η Car and the other systems have not produced reliable, modelindependent masses yet. For example, in the R 81 system, a clear eclipse is seen in the light curve while the primary is in front of the secondary in our line of sight, but the secondary eclipse is small, and similar in amplitude to the pulsations in the system. The masses of both stars are only known to a factor of ∼ 2, which does not provide much insight into the masses of these evolved massive stars (Tubbesing et al. 2002) . HD 5980 shows orbital variations due to both colliding winds and binarity, and the system shows long-term evolution in its light curve similar to that of other LBVs (Koenigsberger et al. 2010) , but the spectrum reveals that the two stars both appear as WNh stars (Wolf-Rayet stars showing nitrogen-enrichment and hydrogen). This makes the temperature of HD 5980 hotter than all other LBVs so a determination of its mass may not be typical of LBVs. MWC 314 is unique in that the orbital period is semi-short (60.8 d), it is well-placed in the sky (δ = +14
• ), and bright enough to allow high resolution studies of the star and its environs with multiple observing techniques.
MWC 314 (BD+14 3887, V1429 Aql, Hen 3-1745) has been examined in a few key studies, which were largely reviewed in the recent work of L13. Miroshnichenko (1996) found the star to be of high luminosity, exhibit a strong interstellar reddening, and to have a similar luminosity to the prototypical LBV, P Cygni. Miroshnichenko et al. (1998) then determined the spectral characteristics and found it to be very similar to P Cygni, with an estimated distance of 3.0 ± 0.2 kpc. Wisniewski et al. (2006) presented a longterm spectropolarimetric and spectroscopic study of MWC 314, finding the first evidence of Hα variability. They found that the polarisation was variable in a way reminiscent of an asymmetric wind. MWC 314 was shown to be a spectroscopic binary by Muratorio et al. (2008) , but they underestimated the orbital period. L13 measured absorption lines of S II and Ne I, which are thought to be photospheric, and found the system to have a 60.8 d orbit with a small eccentricity of e = 0.23. They also demonstrated that the V −band photometry from the All Sky Automated Survey is modulated on the orbital time scale, and their interpretation of the light curve includes two partial eclipses. L13 used a model of the single-lined spectroscopic radial velocity orbit and photometric light curve to help estimate the mass ratio and system parameters. They found that the primary star had typical parameters for an LBV, with T eff = 18, 000K, log g = 2.26, M ≃ 40M⊙, and R ≃ 87R⊙. The secondary star's parameters were very unusual in that they suggest the companion is a yellow giant. This interpretation is inconsistent from an evolutionary standpoint because the secondary should not be able to reach an advanced evolutionary state (cool temperature) given the short lifetime of the evolved primary star. Liermann et al. (2014) present NIR K−band spectrophotometry of MWC 314 and some B[e] stars. Several of these stars show CO spectral features that would be consistent with a companion similar to that suggested by L13, but MWC 314 does not show these features.
L13 also developed a three-dimensional wind model to create synthetic He I wind lines for comparative purposes showing some evidence for an asymmetric wind, which was further developed by Lobel et al. (2015) . This asymmetric wind has a density enhancement on the leading hemisphere of the LBV that feeds gas into a circumbinary disc. Further, they obtained an image of the Hα emission nebula surrounding the star which shows a bipolar structure on large scales (Marston & McCollum 2008 ), but appears spherically symmetric at small scales of a few arcseconds.
In this paper, we present a variety of new observations (spectroscopy, photometry, and long-baseline near-infrared interferometry) of the MWC 314 system, which is described in Section 2. In Section 3, a revised single-lined orbit based upon new spectroscopy and the work of L13 is presented and discussed. Section 4 discusses the orbital light-curve, as well as the discovery of pulsational modes. Our interferometric results are presented in Section 5. In Section 6, we present a general discussion of the system with respect to the fundamental parameters, pulsations, and the interferometric results. We conclude our study in Section 7.
OBSERVATIONS

Spectroscopy
We observed MWC 314 with a variety of telescopes and instruments with the primary goal being to better constrain the single-lined orbit. The telescopes used include the CTIO 1.5 m operated by the SMARTS Consortium, the Observatoire du Mont Mégantic 1.6 m, McDonald Observatory's Struve 2.1 m and Harlan Smith 2.7 m, the Mercator 1.2 m, and the San Pedro Martir 2.1 m telescopes. All observations were reduced using standard techniques for long-slit or echelle spectroscopy utilising bias frames and flat fields with either IRAF 1 or custom software. Wavelength calibration was accomplished through emission-line comparison spectra taken before or after each observation. A spectroscopic observing log is presented in Table A1 that details the telescopes, spectrographs, and data. L13 measured the absorption lines S II λλ5454, 5474, 5647 and Ne I λ6402, due to their lack of blending with the large number of emission lines in the spectrum of MWC 314. We sought to include these lines whenever possible. Radial velocity measurements were made through Gaussian fits of the spectral lines. We found that we were able to use the Ne I λ6402 line for all data sets, but the S II lines often suffered from lower S/N and were unreliable. The McDonald Observatory observations provided excellent data for S II λ5647, but were not usable for the S II λλ5454, 5474 lines. The data from the CTIO 1.5 SMARTS fiber-fed bench-mounted echelle 2 (Barden & Ingerson 1998) were only usable around the Ne I line. However, the data obtained with the CTIO 1.5 m and the CHIRON spectrograph (Tokovinin et al. 2013 ) have higher S/N across the optical spectrum. The spectroscopic data discussed in L13 were obtained with the Mercator 1.2 m telescope and the HERMES spectrograph (Raskin et al. 2011 ), which we also used to obtain three additional spectra of comparable quality. The spectrum taken at San Pedro Martir was extremely useful due to the orbital phase observed (most negative radial velocity) and good S/N. The data from the Observatoire du Mont Mégantic (OMM) were of much lower spectral resolution, and we only obtained two spectra that had high enough S/N to measure accurately a radial velocity from the weak absorption lines.
Ground-Based Photometry
Broadband BV RI photometry was obtained throughout the 2010-2012 calendar years with the American Association of Variable Star Observers automated telescope located at Lowell Observatory. The telescope 3 is a Celestron C11 Schmidt-Cassegrain instrument with an aperture of 28 cm. Imaging was accomplished with an SBIG ST-7XME camera, which yields images with a field of view of 14×9 arcmin. The reductions utilise dark, bias, and flat frames, and typically the scattered light background leads to a photometric accuracy of 1-2%. The differential photometry was done relative to another star in the field, HD 231237, which shows a constant light curve in the All Sky Automated Survey (ASAS; Pojmański 2002) and was classified as G5 by Cannon (1925) .
We wished to obtain a reasonable magnitude estimate of MWC 314 relative to the comparison star, so magnitudes for the comparison star were obtained from the AAVSO Photometric All-Sky Survey (APASS) 4 , which measured B = 11.48 ± 0.047, V = 10.716 ± 0.027, g ′ = 11.024 ± 0.032, r ′ = 10.497 ± 0.016, and i ′ = 10.228 ± 0.054 for HD 231237. The Johnson R magnitude was obtained by using the relations given by Kent (1985) , which gave R = 9.95. Similarly, we transformed these data into Johnson I using the transformations given by Windhorst et al. (1991) , which yields I = 9.48. We present the measurements of MWC 314 calibrated by HD 231237 in Table A4 . However, we caution that we did not perform any colour transformations on the data, so the magnitudes may have small systematic errors related to airmass at the time of observation.
Precision Photometry from MOST
We observed the system with the micro-satellite MOST (Microvariability and Oscillations of STars) which has a 15-cm Maksutov telescope with a custom broad-band filter covering 3500-7500Å. The sun-synchronous polar orbit has a period of 101.4 minutes (f = 14.20 d −1 ), which enables uninterrupted observations for up to eight weeks for targets in the continuous viewing zone. A pre-launch summary of the mission is given by Walker et al. (2003) . The satellite was never intended to observe a target for several months and recover time-scales on the order of the length of the data.
MWC 314 was observed for a small portion of every spacecraft orbit for 55 d, spanning 2014 June 19 to 2014 August 15 in the direct imaging mode. Our data were taken over short orbital segments, which we then averaged during each 5-10 minute interval to have precise photometry from the orbital means. The photometry was extracted using the standard MOST pipeline (Walker et al. 2003 ), and we show two different versions of the final light-curve in this paper, which are given in Tables A6 and A7 . The first uses a trend-removed data that removes the binary-induced signal from the light curve. We also attempted to extract the binary light curve by using a raw extraction that allowed for the signal to remain. It was difficult to recover the binary signal, as a remaining instrumental response needed to be removed through a comparison with all guide stars that were observed simultaneously, and then fitting and removing an average "instrumental" trend from the data. We note that a small portion of this light curve could not be corrected for the instrumental response. The long time-series from MOST was not continuous due to data gaps induced from passages through the South Atlantic Anomaly, problems with scattered light that is more prominent during northern summer months, and communications errors. Nevertheless, the MOST observations provide a unique photometric data set to explore the variability of this object.
Long Baseline, Near-Infrared Interferometry
We obtained multiple epochs of long baseline near-infrared interferometry using the CHARA Array and the Classic (ten Brummelaar et al. 2005) and CLIMB beam combiners (ten Brummelaar et al. 2013) in the K ′ −band during the calendar years 2010-2013. The CHARA Array is a -shaped interferometric array of six 1-m telescopes with baselines ranging from 34 to 331 meters in length. Our observations were primarily at longer baselines, but we obtained a few measurements with short baselines. The nights of observations, baselines used, and calibrators for each observation are listed in Table A2 .
To measure the instrument response and calibrate our data, we observed calibrator stars with small angular diameters both before and after each observation of MWC 314. Namely, we observed the calibrator stars HD 174897 (θLD = 0.652 ± 0.038 mas; Boyajian et al. 2012) , HD 182101 (θLD = 0.367 ± 0.017 mas; Berger et al. 2006 , Baines et al. 2010 , and HD 184606 (θLD = 0.236 ± 0.050 mas; van Belle et al. 2008 ). These calibrators have diameters known from fits to the spectral energy distribution and have all been reliable for previous interferometric studies. The data were reduced using the standard CHARA reduction pipeline (ten Brummelaar et al. 2005 (ten Brummelaar et al. , 2013 . The visibilities and closure phases were averaged over each observing block. The calibrated OIFITS data files (Pauls et al. 2005) will be available through the JMMC archive 5 or upon request, but we also include tabulated visibilities in Table A5 . Schaefer et al. (2014) describe the effects of emission lines on the errors and measurements of V 2 . An emission line reduces the effective bandpass over which the fringe amplitude is measured causing the true visibility to be smaller than if a fixed bandpass was assumed. We measured the effective bandpass through comparisons of the width of the power spectra of both calibrator stars and MWC 314, and found that this is typically an effect of < 3%, much smaller than the typical error of our measurements. Further, we compared a K ′ −band filter response with a single NIR spectrum of MWC 314 we obtained with the Mimir instrument and the Lowell Observatory 1.8 m telescope (Clemens et al. 2007 ). This spectrum was reduced with the standard Mimir pipline 6 and flux-calibrated and telluric-corrected using the xtellcor package (Vacca et al. 2003) . This spectrum was then convolved with the filter response, and we found that the effective width was within 1-2% of the nominal width. These values show that there was little change in the visibilities, but the resulting uncertainty in the width of the filter (∼ 3%) was added in quadrature to the pipelineproduced error.
THE SINGLE-LINED SPECTROSCOPIC ORBIT
The optical spectrum of MWC 314 consists of four different kinds of spectral lines, which are illustrated in the spectral atlas of Miroshnichenko et al. (1998 Miroshnichenko 1996) . We measured radial velocities through Gaussian fits of the same absorption lines as measured by L13 to refine the spectroscopic orbit of MWC 314. The lines used were discussed in Section 2.1, and the new radial velocities are presented in Table A3 . We estimate the errors on most of the data points to be on the order of ±2 km s −1 , and a little better (±1 km s −1 ) for the HERMES spectra. The data are shown in Figure 1 with our orbital elements presented in Table 1 . The data span the calendar years 2001-2013, so we derived the orbital period through a time-series analysis of these new radial velocities combined with the velocities reported by both Muratorio et al. (2008) and L13. We confirm the orbital period, although we adopt a more conservative error than reported by L13. Note that L13 set phase zero at inferior conjunction of the visible star and also measure ω from this epoch, instead of the standard spectroscopic method of setting ω equal to the angle between the ascending node and periastron. The values of T and ω given in Table 1 for the L13 solution are referenced to periastron in the standard way. The errors reported by L13 are generally smaller than ours, however, the PHOEBE code they used does not directly estimate the errors of the parameters, so we suspect that these are underestimated. We show orbital parameters in Table 1 for L13's fit, our fit to their data showing more realistic errors, an independent fit to only our new data, and a combined fit to all data available from Muratorio et al. (2008) , L13, and our new data. All the solutions are comparable, and we adopt the combined fit for the remainder of this analysis.
The orbit is well-behaved with a moderate eccentricity (e = 0.29). The measured value of ω is such that the primary is in front of the secondary at phase 0.098, and the secondary is in front of the primary at phase 0.760. We find that the mass function, f (M ) is somewhat large, with a value of 4.0± 0.3M⊙. Muratorio et al. (2008) . The black line represents the combined fit of all data, while the blue dashdotted line is the fit from only our measurements, and the red dashed line is the solution from L13.
THE PHOTOMETRIC VARIATIONS
In Figure 2 , we show the V −band photometry from the AAVSOnet telescope (open circles) and the MOST satellite (solid points) phased to the periastron and orbital period found with the spectroscopic orbit. We removed the pulsational signature from the MOST data for this plot (see Section 4.2). We performed time-series analysis of the groundbased data and found that the period (P = 60.5 ± 2.0) we derive from a Lomb-Scargle periodogram (Scargle 1982) was consistent with that of the spectroscopy, so we adopt the spectroscopic period due to the longer duration of the spectroscopic observations and smaller error in the period determination. The larger scatter in Figure 2 results from the 1-2% measurement errors inherent to the observations, the pulsational variations still present in the AAVSO data, and from possible long-term variability of the system (e.g. L13). We note that the light curve resembles the variations presented by L13, who used PHOEBE to model the variations as tidally induced variability with partial eclipses.
Ellipsoidal Variations
The photometric variability is likely induced by the star being distorted gravitationally by the companion. This kind of variability has been known and calculated for many years (e.g. Beech 1985) and is referred to as ellipsoidal variability. In recent years, the modeling of eclipsing binaries has been greatly enhanced by the code PHOEBE (PHysics Of Eclipsing BinariEs; Prša & Zwitter 2005) . This code gives us the freedom to treat this system in a variety of different ways, which we explored to examine the photometric variability. The different models we tested are tabulated in Table 2 .
We began fitting the system through a recreation of the model of L13. We used our newly derived radial velocity orbit in Section 3 to set T , P , e, and ω, leaving us with masses, radii, temperatures, and the orbital inclination as free parameters. The first model (Model #1 in Ta- The large open points represent our ground-based data. The solid points are orbital means from MOST with the pulsational behaviour subtracted off (see Section 4.2). Our reductions could not remove the instrumental artifacts that were at the end of the observing run at phases 0.7-0.85, so those points are omitted. As the instrumental effects could not be eliminated, we did not use these points in our ellipsoidal fit of the photometry. We overplot our best models of the light curve. The dashed lines represent our best understanding of the ellipsoidal variability for the system (Section 4.1), and correspond to models in Table 2 . ble 2) shows ellipsoidal variability and a partial secondary eclipse. This model, along with our other PHOEBE models, suffers from inadequate flux at phases 0.2-0.5, and is overestimated from phases 0.7-0.8. However, the variability near periastron is of a correct amplitude and shape to reproduce the light curve at those phases. We then adjusted the effective temperature of the secondary (Model #2) to have a hotter secondary star. This demonstrates that the primary is the main source of variation in these models, but the primary eclipse depth is increased drastically. With a small change of the inclination (Model #3), we then found that the eclipses are no longer seen, which is supported by the light curve shape, even if the models do not fully represent the photometry. Further, in Model #3, we increased the temperature to that of an O dwarf in order to have a more realistic companion star.
Lastly, we attempted a low mass solution (Model #4) in which the primary has lost mass via Roche lobe overflow onto the secondary (see Section 6.1). These parameters include a primary with a smaller radius than Models #1-3 and a secondary mass almost three times larger than the primary. With a moderate inclination of 60
• , we obtain a model light curve with the same basic shape and amplitude. This shows that the mass ratio derived by L13 can only be considered one possible solution, as the light curve can be reproduced with extraordinary changes in the masses and temperatures, and is not dependent on which star is the more massive component.
For these models, we assumed a semi-detached system where the primary fills its Roche lobe at periastron, as any other configuration provided worse fits of the data. In such a system, we see less flux as we look down the orbital axis (phases 0.76 and 0.10) and observe the strongest flux at quadrature phases (0.96 and 0.37) as we view the small and large profiles, respectively, of the distorted star. Tides in the system attain a maximum near periastron, and yield a more extreme maximum and minimum flux then, as observed. Some problems with the PHOEBE results are likely related to the eccentricity of the system. With eccentric binaries, we have differing values of the separation and Roche potentials as a function of phase. This can lead to changes in the state of the binary from detached to semi-detached over the course of an orbit. The physics involved in such a situation is much more complex and detailed models of such binaries are not yet developed. However, the timing of the primary eclipse is well sampled with MOST , and we find no strong evidence of an eclipse event, at least not to the extent of the model presented by L13.
Pulsational Behavior Discovered with MOST
Our photometry from MOST (also overplotted in Fig. 2 ) offers the most precise photometric time-series of the system ever obtained. Unfortunately, MOST was never intended to reliably extract astrophysical trends on long time-scales, so the binary-induced signal is not reliable. This is seen to be especially true when we de-trended our data using the light curves of several guide stars in the field, and the MOST light curve has a spike at phases φ ∼ 0.7 − 0.8. However, when the long-timescale trends are removed from the MOST light curve, we immediately see evidence of pulsational behaviour in the star. An analysis of these de-trended data with Pe- riod04 (Lenz & Breger 2005; Fig. 3) found two significant frequencies, which are listed in Table 3 . Each period is represented by a sine wave of the form
where A is the amplitude of the variation in millimagnitudes, f is the frequency in units of day −1 , t is the time in observed julian day, and φ is an offset term in radians that allows for differing the peak time of the sinusoidal wave. These fits explain the data with residuals smaller than one millimagnitude for most data points, which is reasonably consistent with the instrumental performance.
These periods are remarkably short for an LBV, where results of other stars have revealed periods of order several days (see, e.g. van Genderen 2001). However, the blue supergiant HD 163899 (B2Ib/II) was studied by Saio et al. (2006) who found periods of similar duration to MWC 314. L13 have parameters for MWC 314 that indicate a radius of the primary star to be ∼ 80R⊙, but the blue supergiant with similar periods (HD 163899) has a radius ∼ 16R⊙. We will further discuss this later in the paper, but the derived radius by L13 is likely much too large to support such short-period pulsations in MWC 314.
INTERFEROMETRIC RESULTS
The distance of MWC 314 was derived by Miroshnichenko et al. (1998) to be 3.0±0.2 kpc using a radial velocity of +55 km s −1 and the kinematical model of Galactic rotation by Dubath et al. (1988) . We can now adjust this distance by using the γ velocity of the single-lined orbit we derived in Section 3 (γ = 31 ± 1 km s −1 ). From this derived velocity, we find a closer distance to the system of only 2.4±0.1 kpc. We then derive a luminosity from the expected V magnitude of 9.9, the effective temperature of 18,000 K (e.g. Miroshnichenko et al. 1998, L13) , a reddening of AV = 5.7 mag (Miroshnichenko 1996) , and a bolometric correction of −1.7. The luminosity then becomes log(L/L⊙) = 5.7, with MV = −7.8 and MBOL = −9.5, neglecting any effect of the companion and circumstellar and circumbinary material. This result agrees with that of L13, and indicates that MWC 314 is a near twin of the early B-type hypergiant and prototypical LBV, P Cygni, especially with a derived radius of 73R⊙. We caution that if the absorption lines used for the orbit form in the outflow, then the γ velocity could be blue-shifted in our line of sight, and this would change this distance estimate.
Our consideration of the CHARA Array results begins with estimates for the angular size of the visible star and binary orbit. We estimated stellar angular diameter by comparing the observed flux distribution f λ with that for a model photosphere
where θLD is the limb darkening angular diameter and A λ is the wavelength dependent extinction. We made this comparison in the ultraviolet and optical parts of the spectrum where the observed flux is probably dominated by the contribution from the visible star. We followed the example of Miroshnichenko (1996) who used UV spectra from the International Ultraviolet Explorer archive and optical magnitudes to set the observed flux estimates. We assumed a flux model from the solar abundance grid of R. Kurucz for atmospheric parameters appropriate for the visible star, T eff = 18000 K and log g = 2.5. We used the extinction law from Fitzpatrick (1999) to set the extinction law A λ as a function of the reddening E(B − V ) and ratio of total-to-selective extinction R. Then a fit of the observed fluxes with the relation above was made with parameter values of E(B − V ) = 1.81 ± 0.02 mag, R = 3.05 ± 0.05, and θLD = 0.24 ± 0.02 mas. The first two parameters agree within uncertainties with the results of Miroshnichenko (1996) . In the following analysis we will assume a uniform disc model for the visible star with an equivalent angular size of θUD = 0.23 mas, very slightly smaller The measurements are all very near zero, so we assume that the system is either spherically symmetric or that the circumbinary disc has axial symmetry at the resolution of the observations. than the limb darkened disc size in the K-band (Davis et al. 2000) . We argue below (Section 6.1) that the angular size of the orbit is also quite small (≈ 0.5 mas) and that the companion may be faint because it is hidden in an obscuring gas torus. Consequently, in this section we will make the simplifying approximation that the entire binary system may be represented by a uniform disc of a size below the resolution limit of our observations.
We collected a large number of squared visibility measurements V 2 with varying baselines (45 -321 m) that are well sampled on the (u, v) plane (Fig. A1) . Before we attempted to model the visibilities, we examined observations that were obtained with the CLIMB beam combiner, which also gave estimates of the closure phase. These measurements give an indication of the degree of non-axial asymmetry in the data. All measured triple products have values close to zero, as shown in Figure 4 . With the small values of the closure phase, we can assume that the light distribution shows an axial symmetry within our errors at the resolution probed with these interferometric observations. Our adopted interferometric model incorporates the central binary as a uniform disc that is surrounded by a circumbinary disc that is modelled by an elliptical Gaussian on the sky. Any visibility modulation from the binary should be within the errors of the measurements given the small semi-major axis on the sky and the probable faintness of the secondary with respect to the primary. Our model, based upon the methods of Schaefer et al. (2010) and Touhami et al. (2013) has six different fitting parameters, and we have 107 measurements of V 2 . The parameters include the size of the central source modeled as a uniform disc (UD), the flux from the central source (UD Flux), the flux from the circumbinary disc (1 -UD Flux), the full width at half maximum (FWHM) of the major axis, the FWHM of the minor axis, and the position angle of the major axis of the circumbinary disc on the sky. From the measurement of the major and minor axes, we can compute a disc normal inclination angle from the thin disc approximation. We tabulate the results of various fits in Table 4 . We also note that the additional source of error from the correction from the emission line contamination on the interferometry lowered the reduced χ 2 of these models due to the slightly larger measurement errors in the data.
Model #0 in Table 4 is for a spherically symmetric outflow. The derived uniform disc diameter (UD) for the star is highly unconstrained, but the resulting χ 2 indicates that the model is on the right track. We explored alternate geometries with an elongated wind or circumbinary disc structure. Model #1 allows all parameters to vary and we derive a nearly edge-on disc with a disc normal inclination that is somewhat larger (but equal within uncertainties) than the the orbital inclination derived from the light curve in Section 4.1.
The next model (# 2) fixed the size of the central source to be that of the photospheric size of the primary star as derived from the spectral energy distribution. This is a reasonable choice if we assume little flux emergent from the secondary star. We note that χ 2 red is statistically indistinguishable from the models #0 and #1. Lastly, we explored a case where we fixed the central source size, but fit the shell as spherically symmetric (Model #3).
It is also possible that we are not actually resolving a circumbinary shell or disk, but rather the binary itself. We explored the possibility that we were actually resolving the binary by an examination of the densest observation set obtained on 2012 August 01 (HJD 2,456,141), where we obtained 5 measures of the closure phase, and 15 measures of V 2 with CLIMB. We established a grid-based χ 2 minimization where we calculate a χ 2 statistic for a large grid of separations in right ascension, declination, and a flux ratio between the two stars. On this night, our best fit was with a separation of 0.697 mas, a position angle of 263
• , with a flux ratio between the two stars of 0.997. The reduced χ 2 statistic was 22.3, meaning our model did not reproduce well the observations. Similar results were seen for the night of 2012 September 16. These "fits" actually provide a χ 2 statistic much worse than that of a circumbinary shell or disk. We further note that a flux ratio near unity shows that the resolved companion contributes similar levels of flux as the primary, and that the putative separation is on the same order as the resolving limit of the CHARA Array in the K ′ band. This flux would likely imply that the orbit would be easily seen to be a double-lined binary, making this result more unlikely.
All of the best V 2 models show that we are resolving a circumbinary shell, but it is unclear if the shell is elongated or spherical. In fact, the models we explored cannot distinguish between them, as all the χ 2 values are similar. Further, it may be that our errors in the measurements of V 2 are underestimated, making these fits reasonable for these data. The spherical model with a fixed UD is shown in Fig. 5 , where we compare the measured and calculated visibilities. Figure 5 . V 2 Measurements from the CHARA measurements. We overplot the theoretical visibility curves for the visibility from the spherically symmetric model #3. Most points fall within 2σ of this curve, which is shown in the bottom panel.
In this figure, we compare the residuals in the bottom panel by calculating the (O − C) divided by the measurement error, σ V 2 . This shows that the model is reproducing the data within ∼ 2σ for most data points. As this model seems to adequately fit the V 2 measurements, we adopt this for the remainder of the analysis. However, we suspect that better data collected in the future may resolve a multi-component model that includes the central star(s) with the stellar wind and the circumstellar disk seen in spectroscopy.
DISCUSSION
This study has amassed a large dataset that utilised several observing techniques including spectroscopy, photometry, and interferometry. The most exciting results relate to the fundamental parameters of the system, the precision photometry obtained with MOST which allowed us to identify pulsational modes in this system, and the exploratory interferometry.
Fundamental Parameters
Even though the spectroscopic orbit only shows evidence of the primary star, we are able to determine the mass function and mass sum as
where q = M2/M1 and subscripts 1 and 2 denote the primary (visible) star and secondary star, respectively. The mass relation is shown in Figure 6 where we plot M2 as a function of M1 from this equation for three different values of the inclination (i = 30
• , 60
• , and 90 • ). We showed in Section 4.1 that partial eclipses would appear in the orbital light curve for i > 70 c irc that are not observed. Furthermore, we assumed the maximal tidal distortion possible by setting the radius so large that the star fills the Roche surface at periastron, and consequently any lower inclination would yield a model with a light curve amplitude that was too small, because the size of the tidal modulation varies approximately L13 reported the values shown by a plus sign. We overplot lines for several assumed mass ratios (from Table 5 ), and filled circles show the corresponding masses for i = 60 • .
as sin i. Consequently, we suggest that the orbital inclination probably falls within the range from i = 50 Sepinsky et al. (2007a Sepinsky et al. ( , 2009 ) have investigated how mass transfer eccentric orbit binaries can alter the orbital elements. They show that momentum transfer caused by RLOF can have a large influence on the orbit. In particular, Sepinsky et al. (2007a) show that if the mass ratio reversal has occurred and the mass transfer rate is high, then the eccentricity can increase with time. Their Figure 3 shows that if M1/M2 < 0.76 (M1 is the mass donor = the primary in MWC 314), then continued RLOF will yield a positive time derivative of eccentricity. Thus, if we accept this result, then the fact that we find e = 0.29 in MWC 314 must mean that mass transfer has proceeded beyond mass ratio reversal and that the current mass ratio obeys this limit, so that q ≥ 1/0.76 = 1.32. We show this limit in a solid line on Fig. 6 , so that any mass solution must fall to the left of this line diagram.
We argued in Section 4.1 that the tidal modulation of the light curve is best fit if we assume that the visible star fills its Roche lobe at periastron. Because the tides are strongest at periastron, we might also assume that the spin of the star becomes synchronized with the instantaneous orbital rate at that instant. We may use these assumptions to explore the consequences of the Roche geometry for the binary mass ratio. We can estimate the mass ratio by comparing the projected rotational velocity, v sin i, to the orbital semi amplitude, K1 in the manner of Gies & Bolton (1986) with the expression
where q = M2/M1. This expression relates the size of the visible star to the Roche radius Φ = Φ(q) (Eggleton 1983 ) through a fill-out factor ρ (= 1 for a Roche filling star), and the angular rotational rate is expressed relative to the mean orbital synchronous rate through factor Ω. We estimate v sin i to be ∼ 50 km s −1 based upon the FWHM of the absorption profiles seen in our high resolution spectroscopy obtained with high S/N, such as those obtained with the CTIO 1.5 m and CHIRON, consistent with the value reported by L13. Based upon the analysis of the light curve (Section 4.1) and the abundant evidence of mass transfer and mass loss in MWC 314, we assume that the star has a radius that fills its Roche lobe at the periastron passage, so the fill-out factor is given by ρ = (1 − e) = 0.71 ± 0.02.
If the stars are synchronous as the tidal forces peak at periastron passage, then
(1 − e) 3/2 .
We evaluated the remaining term for the Roche radius Φ above using the general expressions for a star in an eccentric orbit from Sepinsky et al. (2007b) . Then we can use the formula above for the observed ratio (v sin i)/K1 to find the mass ratio q = 2.36 for the case of spin synchronization at periastron (Ω = 1.90). This mass ratio yields masses of M1 ∼ 5.3M⊙ and M2 = 12.5M⊙ for intermediate inclination of i = 60
• . Note that if some of the line broadening is due to macroturbulence instead of rotational Doppler broadening, then the actual v sin i will be smaller than assumed and the resulting mass ratio larger than estimated above. We show the masses derived through this method for both the limiting cases of synchronous rotation at periastron and the eccentricity-growing limit of q = 1.32 in Table 5 , along with an intermediate case. All of these solutions are based upon i = 60
• and are marked as solid circles in Figure 6 . These slower spinning model solutions are particularly relevant, because Sepinsky et al. (2010) find that in some circumstances mass transfer episodes at periastron can result in gas returning back to the donor and decreasing its spin.
We can then calculate the physical radius of the primary star R1 by multiplying the fractional Roche radius times the fill-out factor and times the semimajor axis. The derived radii are listed in Table 5 using an assumed inclination of i = 60
• to find the semimajor axis. We determined the angular diameter of the star in Section 5 from a fit of the spectral energy distribution, and we can use the angular size to relate the physical radius to the distance, R/R⊙ = 25.7d(kpc). Table 5 column 6 lists the distance from this relation based upon the physical radius in column 5. Columns 7 and 8 list the physical and angular semimajor axis of the binary, respectively, based upon the masses, period, and distance. The angular semimajor axis is approximately 0.5 mas in all three spin cases given in Table 5 , which suggests that the binary is probably unresolved in the CHARA Array interferometric observations (Section 5). The luminosity of the visible star is large for the radii given in Table 5 , log L/L⊙ ≈ 5.1 − 5.5, and if this is comparable to the initial luminosity of the star before mass transfer, then the star probably began life with a mass of ≈ 20 − 30M⊙ (Saio et al. 2013 ).
All the results suggest that the system has gone through a mass reversal process in addition to the mass-loss from stellar winds and eruptions that caused the large ejecta seen by Marston & McCollum (2008) . Our derived mass ratio would imply that the system is still early in the process of mass transfer, as it has yet to reach the more extreme values found in systems such as HDE 326823 (M2/M1 = 5.3) or RY Scuti (M2/M1 = 3.9), but the mass ratio is still clearly reversed. We also note that the observation of very strong Balmer line emission tells us that the primary star still has some hydrogen, supporting the idea that MWC 314 is not as far along in its binary interaction as the pre-(WN + O) binary, HDE 326823. If the low masses we derive are correct, then the Roche radius of the primary must be smaller than estimated by L13, making the primary less luminous and the distance smaller, as indicated in Table 5 .
The visible star mass that we derive is surprisingly low for a star that has a spectrum resembling the prototypical LBV, P Cygni. The masses derived by L13 are much closer to expectations for an LBV mass, but we caution that their results are based upon the mass function from the radial velocity curve and an inclination and mass ratio estimated from fits of the light curve. Recall from Section 4.2 and Figure 2 that the light curve is complex and that a PHOEBE calculation with a large mass ratio q produces a light curve (Model #4) that is qualitatively similar to those for a small mass ratio (Models #1,2,3). Consequently, there is probably a large range in adopted mass ratios and hence masses (Fig. 6 ) that will yield model light curves similar to the observed photometric light curve. Our determination of the mass ratio (above) was made assuming synchronous rotation and a visible star that fills its Roche lobe at periastron. L13 recognised that their model implied slower than synchronous rotation for the visible star (they suggested a possible synchronous relation with gas forming the inner boundary of the circumbinary disc). However, stars that fill their Roche lobes experience strong tidal forces that drive the system towards synchronous rotation on a relatively short time scale, (Richardson et al. 2011 ; offset for clarity), and P Cygni (Richardson et al. 2013, bottom) shows that MWC 314 and HDE 326823 are nearly spectroscopic twins with the exception of the stronger hydrogen emission and lack of a few weak emission lines from MWC 314. Similarly, the comparison with P Cygni shows the similarity of the stellar winds of the two stars.
so the masses that we derive based upon the assumption of synchronous rotation are worthy of detailed consideration.
Note that we have made the assumption that the absorption lines we measured form in the atmosphere of the visible star. We suspect that the mass gainer in the system is surrounded by a thick gas torus (see below), and it is possible that the absorption lines form in this torus instead. If so, then the radial velocity curve would apply to the mass gainer and the identities of the stars would be swapped in the mass-mass diagram (Fig. 6 ). The measured "projected rotational velocity" in this case would correspond to Keplerian motion in the gas disc surrounding the mass gainer and not to the rotational broadening of the mass donor star, so the (v sin i)/K1 argument would not apply. However, spectral lines formed in a torus surrounding the mass gainer have been detected for both β Lyr (Ak et al. 2007 ) and RY Scuti (Grundstrom et al. 2007) , and in both these cases the lines display very large rotational broadening. Consequently, we suspect that the narrow absorption lines we observe in the spectrum of MWC 314 do not form in gas torus but are associated with the photosphere of the visible star.
Pulsational Behaviour
The MOST photometry presented us with an opportunity to explore the pulsational properties of this unusual system. In particular, a pulsational analysis may provide another clue that supports the relatively low mass of the visible star that we estimated above. We examined the pulsational stability of MWC 314 using the nonrotating stellar models and the modal analysis described by Saio et al. (2013) . Saio et al. discuss how pulsations may be excited among blue supergiants in cases where the luminosity to mass ratio is large (for example, after extensive mass loss during a prior red supergiant phase). This is especially pertinent for MWC 314 if the stellar mass has decreased significantly through mass . Filled and open circles indicate excited and damped pulsation modes, respectively. The bottom and the top horizontal axes measure stellar radius and luminosity, respectively. The longest period of each model is the fundamental mode. We find that the observed dominant period (P=0.77d) is reproduced by an excited mode in a 5M ⊙ model at a radius of 24 R ⊙ (log R/R ⊙ = 1.38; vertical dotted line) with X = 0.2. The second overtone of this model has a period of 1.4 d close to the observed second period, although the mode is not excited. We note that the model predicts the fundamental mode with a period of 3.5 d to be excited, although no such periodicity is detected from our MOST light curves. On the right panel, we show how the radius and luminosity scale with mass for the range of allowed masses (Section 6.1) and hydrogen fractions that can support this pulsational mode. The open circles denote the values derived by the Roche geometry analysis in Section 6.1 and Table 7 . Table 6 . Models having an excited 0.77 d pulsation mode (X = 0.2, Z = 0.02, T eff = 18, 000 K). transfer while maintaining the luminosity of the He-burning core.
We began by exploring what range of mass and radius would yield models with an excited mode pulsational period of 0.77 d for a stellar effective temperature of T eff = 18000 K. We found that there were no models with normal hydrogen abundances that could support the dominant pulsational model. However, if the hydrogen mass fraction X was set to a value less than 0.3, then we were able to find models with a pulsational frequency that matched the observed one. The parameters for these solution families are illustrated in Figure 7 (right panel) that plots the stellar mass, radius, and luminosity for several trial values of X. Figure 7 also shows the stellar parameters estimated above from the Roche geometry arguments (Table 5) , and we see that these indicate an overluminosity for mass relative to the smallest hydrogen fraction family of pulsation models (X = 0.10). It is possible that even lower hydrogen abundance models may excite pulsations like those observed, but it is difficult to specify the structure of the stellar envelope for such a stripped down star. This pulsational frequency is unlike frequencies often observed in LBVs, which are both longer time-scales and not strictly periodic (e.g., van Genderen 2001). The fundamental 0.77 d period is also shorter in duration than the dominant periods, and smaller in amplitude than the pulsational frequencies reported for 24 B supergiants reported by Lefever, Puls, & Aerts (2007) .
The pulsation mode identified with the 0.77 d period of MWC 314 is a kind of strange mode associated with the He II ionization zone (log T ≈ 4.5), and the amplitude is strongly confined to the outermost layers with log T < 4.6. On the other hand, longer-period fundamental and first overtone modes with periods longer than a few days are excited by the κ-mechanism around the Fe-opacity peak at log T ≈ 5.3 as occurs in other B-type variables with normal surface Habundance. With a low hydrogen abundance of X 0.25, the mode having a period of 0.77 d at T eff = 18000 K is excited by the κ-mechanism in the He II ionization zone for models with masses consistent with those from the orbital analysis, although the radius required for the period tends to be smaller than that of the critical Roche Lobe as shown in Figure 7 (right panel).
In Table 6 , we summarize the models with X = 0.2 in which the 0.77 d period is a supported pulsational mode. These models show that there is a family of lower-mass models in which this pulsational frequency is excited. The left hand panel of Figure 7 shows an example how the periods and the stability of the pulsation change for models with M = 5M⊙ as a function of radius at T eff = 18000 K. The model reproduces the 0.77 d period at log R/R⊙ = 1.38. In addition, the period of the second overtone of these models falls in the range of 1.3 to 1.4 d, which is similar to the observed secondary period (1.4 d), although the mode is predicted to be damped. We note that these models predict that the fundamental mode with a period of ≈ 3.5 d should be excited, but we find no evidence of this periodicity in the MOST data (Fig. 3) .
This pulsational analysis demonstrates that the kind of pulsational frequencies observed are broadly consistent with models in which the stellar mass is relatively small and the hydrogen abundance is low. This provides additional evidence that the visible star is the stripped-down remnant of binary mass transfer and that it is currently the lower mass component in the binary (Table 5 ).
Interferometry
The only LBV with comparable interferometric data is P Cygni (Richardson et al. 2013) . The best models to reproduce the spherically symmetric wind of P Cyg were created either by the non-LTE code CMFGEN or a simple uniform disc surrounded by a Gaussian halo, and show that the H−band flux emerges from a halo about 2.4 times larger than the photosphere. In comparison, the emission from the K−band wind of MWC 314 is about 6 times larger than the photosphere for the case of MWC 314 (Model #3 in Table  4 ). Despite the differing wavelength of the observations for MWC 314 and P Cygni, the differences between the H− and K− bands are fairly small (a few percent in the case of the CMFGEN model of P Cygni computed by Najarro 2001). We note that optical polarimetric observations of MWC 314 show some evidence of a preferred direction (Wisniewski et al. 2006) , which may in fact be emerging from the circumbinary disc component of the flux, rather than a wind asymmetry.
The largest remaining question is why the sizes are so different between P Cygni and MWC 314. The optical and near-infrared spectra appear similar (L13, Fig. 7 ), so we may suspect them to appear similar in physical size and geometry. However, in the case of an interacting binary many of the existing models for hot star winds may not be good approximations. We know that MWC 314 has a circumbinary disc, and it must account for some of the flux we see with the CHARA Array. However, we had a difficult time discerning different models of the visibilities, other than the extended halo of light surrounding the system. It's large size compared to P Cygni likely indicates that the CHARA Array is seeing evidence of both the wind and the disc.
The large halo observed with CHARA likely has an origin in both a large circumbinary disc and a circumbinary wind, and there is evidence from spectroscopy that the binary is embedded in a disc. The appearance of strong emission lines throughout the optical and near-infrared spectrum of MWC 314 indicates the presence of circumstellar gas from ongoing mass loss. With the exception of the strong Balmer lines and He I emission lines, the optical emission lines tend to be weakly ionised metal lines, such as Fe II. These lines exhibit double-peaked profiles (Miroshnichenko et al. 1998) that are stationary in radial velocity (L13), indicative of an origin in a circumbinary disc rather than in either star. The same double-peaked and stationary emission lines are found in the spectrum of the spectroscopic binary HDE 326823. Richardson et al. (2011) argue that these lines form in a circumbinary disk that is fed by mass loss from the binary. The visible star in HDE 326823 is losing mass to a hidden secondary star via Roche lobe Overflow (RLOF) and losing mass to the circumbinary disk by outflow through L2. In fact, the spectral similarities of the two stars are remarkable. In Figure 7 , we show a comparison of the average low resolution spectrum of HDE 326823 (Richardson et al. 2011) and a similar resolution spectrum of MWC 314 we obtained at the Observatoire du Mont Mégantic. With the exception of the stronger Hα line in MWC 314 and the absence of a few weak emission lines, the stars can be considered spectroscopic twins. HDE 326823 is an example of a W Serpentis binary (Tarasov 2000) , where a less-massive primary star has lost mass onto a secondary star hidden behind an optically thick accretion torus (Nazarenko & Glazunova 2006) . In these systems, mass exchange and systemic mass loss have drastically altered the stellar masses.
SUMMARY AND FUTURE WORK
With the recent discovery that the LBV candidate HDE 326823 is an interacting binary and with the work presented here and in L13 on MWC 314, we now have two candidate LBVs that are probably interacting binaries. Plavec (1980) and Tarasov (2000) show that the W Serpentis binaries can have a mass-loss and transfer rate up to 10 −4 M⊙yr −1 , which is comparable to the mass-loss rates of LBVs. However, we caution that mass-loss via a stellar wind and mass transfer are very different processes, which may have very different mass-loss rates. The spectral appearance of doublepeaked emission lines in these highly luminous stars may be an observational way to find more interacting binaries in the future, so that high spectral resolution time-series observations will help to distinguish between LBVs and masstransferring binaries. MWC 314 and HDE 326823 are the only two known LBV candidates that show double-peaked emission, but others may be found in the future as massive stars identified through infrared surveys (e.g., Wachter et al. 2010; Stringfellow et al. 2012 ) are examined at higher spectral resolution. For example, the supergiant B[e] star (sgB[e]) Wd1-9 may show similar properties to HDE 326823 and MWC 314 (Clark et al. 2013) .
In summary, we found the following properties related to the interacting binary MWC 314.
(i) MWC 314 is a single-lined spectroscopic binary with a period of 60.753 d and a moderate eccentricity (e = 0.29). The full orbital parameters are given in Table 1. (ii) The system shows photometric variability modulated with the orbital period. We constructed light curve models for the tidal deformation of the star around periastron that were made with the period, epoch, eccentricity, and longitude of periastron set from the spectroscopic results. The model light curves capture the main features of the orbital light curve (timing and number of maxima), but the model over-and under-predicts the flux just before and after visible star inferior conjunction, respectively. We suspect that these differences are related to wind and/or disc asymmetries that are not included in the PHOEBE model of the light curve. Solutions similar to that of L13 can be found with both large and small masses.
(iii) With the MOST photometry, we discovered two pulsational periods in the system. These periods cannot be supported in a star with parameters (mass, radius) of a typical LBV, but can easily represent a hydrogen-poor, low-mass star.
(iv) From the CHARA Array measurements of the squared visibility of the system, we found that a halo of light around the binary is partially resolved. We argue that the angular size of the halo is too large for the wind alone, and it probably represents the flux of the wind and circumbinary disc.
(v) We demonstrated how a consideration of the Roche geometry can be used to derive the mass ratio from the observed ratio of projected rotational velocity to orbital semiamplitude (independent of the system inclination). If we assume that the visible star spins with the same angular rate as the orbital advance at periastron, then we derive a mass ratio q = M2/M1 = 2.36, indicating that the donor star is now the lower mass component in the binary. We consider other cases in which the spin rate is lower, but the mass ratio is limited to q > 1.32 if we accept models that predict a growth in eccentricity with mass transfer (Sepinsky et al. 2007a (Sepinsky et al. , 2009 ). There is a factor of 3 -10 discrepancy between the masses of the L13 study and ours. This discrepancy could be resolved with the appropriate observations in the future that spectroscopically determine the secondary radial velocity curve. However, that may not be possible if the secondary is hidden in an accretion torus.
The system presents opportunities to study mass transfer with multiple observing strategies. Further efforts should be employed to obtain very high signal-to-noise spectroscopy with high spectral resolution. Such spectroscopy may reveal the nature of the newly-discovered pulsational modes over short time-scales or find a spectroscopic signature of the companion over orbital time-scales. The analysis of the interferometry may be able to be improved if a near-infrared light curve is measured for the system, which we have begun trying to do with the CPAPIR instrument (Artigau et al. 2004 ). This would allow us to account for any changes with orbital phase in the ratio of central binary to surrounding flux, which would lead to an improved interpretation of the interferometric results. A combination of this with the distance to MWC 314 with the recently launched GAIA satellite will provide constraints on the physical size of the outflow, allowing us to better understand mass exchange in this binary system. All of these analyses will yield insights into the physics of the system which likely includes RLOF and accretion, and which could include either a circumbinary disc or jets. MWC 314 is an exciting target for our understanding of post-main sequence binary interactions of massive stars.
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